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Background: Through a review of three cases, the etiopathogenetic, clinical-diagnostic, and therapeutic aspects of
ectopic thyroid tissue are herein discussed to highlight the main presentations of this polymorphous disease.
Case presentations: The first case involved an ectopic thyroid gland in the lingual area in a 45-year-old Caucasian
woman who presented with dysphagia and midline swelling at the base of the tongue. The second case involved
a 22-year-old Caucasian woman with a submandibular mass comprising ectopic thyroid tissue. The third case
involved a 33-year-old Caucasian man with a typical thyroglossal duct cyst characterized by the presence of thyroid
tissue upon histological analysis.
Conclusion: Surgery seems to be the most appropriate treatment for patients with ectopic thyroid tissue showing
clinical signs of upper airway obstruction or when the lesion shows signs of infection or malignant degeneration.
When a site of ectopic thyroid tissue is the only such site in the body, removal of this tissue will usually lead to
hypothyroidism that requires medical thyroid hormone replacement.
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There are several circumstances in which normal or ab-
normal thyroid tissue may be found within the neck but
outside the thyroid gland. Rosai and Ackerman’s classifi-
cation [1] distinguishes such tissue as follows:
1 Ectopic thyroid tissue resulting from faulty
embryogenesis.
2 Hyperplastic thyroid tissue outside the gland in
patients with Graves’ disease.
3 Mechanical implantation of thyroid tissue in the
neck secondary to surgical intervention or accidental
trauma.
4 A sequestered thyroid nodule, also known as a
parasitic or accessory nodule; i.e., the occurrence of
a peripherally located thyroid nodule in which the
anatomic connection with the main gland is either
lost or missed by the surgeon.* Correspondence: acroce@unich.it; melissa.laus@hotmail.it
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unless otherwise stated.5 Thyroid tissue within cervical lymph nodes, which
may develop by two unrelated processes: metastases
of clinically undetected thyroid carcinomas, nearly
always of the papillary variety (most cases), or the
development of normal follicles within lymph nodes.
6 Thyroid tissue as a component of a teratoma,
particularly in the ovary.
The development of ectopic thyroid tissue secondary to
faulty embryogenesis is one of the most frequently en-
countered clinical situations involving thyroid tissue ab-
normalities. In the last 10 years, we have observed three
such cases, which are herein described. Passage of the thy-
roid gland through the neck is a very critical and delicate
step during embryonic development. In fact, the anlage of
the thyroid appears within the embryo as a midline struc-
ture at the site corresponding to the foramen cecum of
the adult tongue. From here, it descends as a component
of the thyroglossal duct along the midline to reach its final
position in the mid-neck. The thyroglossal duct is usually
situated anterior to the hyoid bone, which divides it into a
suprahyoid and infrahyoid portion. In the normal course
of events, the thyroglossal duct is obliterated and dis-
appears while the anlage of the thyroid simultaneouslyl Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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glossal duct anomalies are caused by localized persistence
of the thyroglossal duct and may be accompanied by a
cystic dilatation secondary to secretion from the lining
cells. The ectopic thyroid tissue is commonly found in the
walls of thyroglossal duct cysts; it appears in the form of
small groups of follicles and is present in 25% to 65% of
histologically examined cysts. The frequency of ectopic
thyroid tissue is related to the number of sections submit-
ted for histologic examination.
Ectopic thyroid tissue can be found not only as a com-
ponent of thyroglossal duct cysts, but anywhere along
the course of the thyroglossal duct [1,3,4]. The most fre-
quent location is the base of the tongue, where the pre-
sence of ectopic thyroid tissue may result in swallowing
difficulty and respiratory obstruction. Other sites include
the anterior tongue, submandibular or sublingual region,
larynx, trachea, mediastinum, and heart [5,6] (Figure 1).
This ectopic thyroid tissue does not differ microsco-
pically from that seen in the main thyroid gland [7].
Case presentations
Case 1
A 45-year-old Caucasian woman presented with a his-
tory of swelling at the base of the tongue, first noticed
about 20 years before hospitalization. The swelling grad-
ually increased in size and eventually caused dysphagia,
inspiratory dyspnea, and stomatolalia. The patient’s birth
history, developmental milestones, and menstrual history
were normal. She was a smoker (10 cigarettes/day). HerFigure 1 Distribution of heterotopic thyroid tissue.family history revealed that one sister was affected with
thyroid goiter and had undergone surgery. No hypo-
thyroidism symptoms were referred.
On clinical examination, a 3 × 4-cm round mass was
noted at the base of the tongue. The mass occupied the
entire oropharyngeal space with the exception of a small
portion. Open surgical biopsy revealed thyroid tissue
with focal cystic dilatation of follicular cells. Ultraso-
nography showed the absence of the thyroid gland at its
usual site.
The patient was successfully treated with local excision
of the lingual thyroid tissue through a median vertical
suprahyoid approach and tracheotomy at the second to
third tracheal rings. The hyoid bone was incised along
the middle, the prelaryngeal muscles were parted, and a
median pharyngotomy was created through the thyro-
hyoid space. The mass was then removed. Drainage
tubes were placed at the base of the tongue and in the
suture lodge.
Following surgery, repeat ultrasonography of the neck
revealed no abscesses or problems at the site of inter-
vention. Histological examination confirmed removal of
lingual thyroid tissue containing a small node of para-
thyroid tissue. Removal of the heterotopic thyroid tissue
required subsequent medical replacement therapy to
maintain thyroid function.
Case 2
A 22-year-old Caucasian woman presented for evalu-
ation of a right submandibular swelling exhibiting slow
onset (about 3 years). She reported a history of chronic
thyroiditis with hypothyroidism treated with thyroxin
50 mcg/day.
Neck ultrasonography showed a 4 × 5-cm nodule of
mostly solid composite structures located near the right
submandibular gland. The thyroid gland was normal in
morphology and size, but exhibited features consistent
with chronic thyroiditis (hypoechogenic structure, soft
edges). Magnetic resonance imaging showed a 4.5 × 4.0 ×
3.7-cm, rough oval right submandibular lesion at the level
of the floor of the mouth; the lesion was suspected to
contain mucous (Figure 2). The lesion was displacing the
intrinsic muscles of the tongue and the submandibular
gland. Multiple variably sized lymph nodes with a reactive
appearance were present in the lateral neck, jaw, and chin
regions.
After evaluating her examination findings, the patient
underwent surgery. We isolated the normal submandibu-
lar gland through a right submandibular skin incision.
The gland was not connected to the nodular formation.
Its dimensions were 4 × 4 cm, and it was encapsulated and
exhibited a hard elastic consistency. Immediately after re-
moval of the tissue, extemporaneous histological exa-
mination revealed a diagnosis of ectopic thyroid tissue.
Figure 2 Axial T2-weighted turbo spin echo unenhanced sequence
without fat saturation shows a 4.5 × 4.0 × 3.7-cm hyperintense,
rough oval formation suspected to contain mucus.
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of intradermal sutures and a dressing.
Postoperative thyroid function tests revealed a
thyroid-stimulating hormone (TSH) level of 4226 IU/ml
(reference range, 0.250–4.500 IU/ml), free thyroxine
level of 1.21 ng/dL (reference range, 0.70–1.70 ng/dL),
and free triiodothyronine level of 1.69 pg/mL (reference
range, 2.00–4.90 pg/mL). The endocrinologist prescribed
thyroxin at 50 mcg/day upon discharge. The definitive
histological diagnosis, which came to our attention after
the patient had been discharged, was hypertrophic thyroid
tissue in an adenomatous-type stroma.
Case 3
A 33-year-old Caucasian man presented with a midline
fistula originating from a neck swelling compatible with a
midline cyst of the neck (thyroglossal duct cyst). The cyst
became periodically infected during the 5 years before
hospitalization. The patient’s birth history and deve-
lopmental milestones were normal. He was a smoker
(20 cigarettes/day) and a former heroin addict. The patient
was negative for hepatitis C virus, hepatitis B virus, and
human immunodeficiency virus. His family history re-
vealed no other family members with thyroid disease.On clinical examination, a hard sclerotic area was dis-
cernible around a small (1.0 × 1.5 cm), retracted dermal
scar above the hyoid bone. The patient underwent un-
enhanced computed tomography of the neck, which re-
vealed a hypodense, superficial lesion of 3 cm length and
many reactive lymph nodes along the jugular chain bila-
terally (Figure 3). The lesion extended caudally, passing
through the thyroid cartilage and laterally displacing the
mylohyoid muscles.
The patient was successfully treated with local excision
of a midlinemedium cyst of the neck with a hyoid bone
splinter and an anterior cervical lozenge skin. Drainage
tubes were placed in the suture lodge, and antibiotic
therapy was begun. Histologic examination identified
intracystic thyroid tissue without atypia.
Discussion
Embryonic development of the thyroid with median endo-
dermal thickening about 24 days after fertilization in the
floor of the primitive hypopharynx; the primitive gland
then descends toward its natural site, which is closely re-
lated to the hyoid bone and laryngeal cartilage [8,9]. The
thyroglossal duct is a narrow tube connecting the develop-
ing thyroid gland to the tongue, and it usually involutes at
the sixth or eighth week. The foramen cecum is the open-
ing of the thyroglossal duct in the tongue.
Descent of the thyroid during embryogenesis may not
proceed normally. Thyroid descent may stop at various
sites from the base of the tongue to any site of the thyro-
glossal duct [10,11], resulting in the development of ectopic
thyroid. Ectopic thyroid is an embryological aberration de-
fined as “thyroid tissue not located anterolaterally to the
second and fourth tracheal cartilages” [9]. Common sites of
ectopic thyroid tissue in the head and neck include the base
of the tongue, submandibular or sublingual sites (between
the geniohyoid and mylohyoid muscles), and prelaryngeal
sites (in front of the larynx and above the hyoid bone). Rare
sites include the pharynx, esophagus, trachea, and, among
the extracervical sites, the mediastinum, precardial sac,
heart, breast, lung, duodenum, small intestinal mesentery,
and adrenal gland [9,12-17].
The cause of ectopic thyroid tissue remains unclear in
most cases. Mutation of thyroid transcription factor 2,
which is required for the downward migration of the
thyroid gland, has been proposed as a possible mechan-
ism [18,19]. Additionally, the incidence of thyroid ectopy
is unknown. Postmortem studies have suggested that
asymptomatic thyroid tissue may be found along the
path of the thyroglossal duct in as many as 7% to 10% of
adults [20]. Ectopic thyroid tissue may coexist with
eutopic thyroid [7,21,22] or may be the only functioning
tissue [23-25].
Ectopic thyroid occurs more frequently in female pa-
tients, with a female:male ratio of 4:1. It is seen at any
Figure 3 Axial (a) and sagittal (b) unenhanced computed tomography scans show the presence of a hypodense round mass (3 × 4 cm)
(arrows) with a fluid density value (mean density = 20 HU) located medially and in front of the hyoid bone (arrowhead).
Adelchi et al. BMC Research Notes 2014, 7:790 Page 4 of 6
http://www.biomedcentral.com/1756-0500/7/790age, but occurs more commonly during childhood during
adolescence, and around menopause. This probably oc-
curs because the demand for thyroid hormones increases
during these stages, increasing the circulating TSH levels
with growth of ectopic thyroid tissue [14,26]. According
to several previous studies, about 33% to 62% of all pa-
tients with ectopic thyroid tissue develop hypothyroidism
with increased TSH levels [9,13,27]. Most ectopic thyroid
tissue is asymptomatic and does not require therapy.
Symptoms of ectopic thyroid tissue are related to the
growth of the thyroid tissue, causing dysphagia, dyspho-
nia with stomatolalia, bleeding, or dyspnea [9,28-30].
All diseases capable of affecting the normal thyroid can
affect the ectopic thyroid, such as adenoma, hyperplasia,
inflammation, and malignancy [31-33]. The rate of malig-
nant transformation in ectopic thyroid tissue is not greater
than that in the normally positioned thyroid.
The most important diagnostic modality for ectopic thy-
roid is thyroid scanning with technetium-99 m. However,
fine-needle aspiration cytology (which can be difficult in
some sites), ultrasonography, computed tomography, and
magnetic resonance imaging may help to define the exten-
sion and location of the ectopic thyroid gland. Thyroid
scanning also detects the presence of other sites of thyroid
tissue [5,34].
Differential diagnoses of ectopic thyroid tissue include
lymphangioma, minor salivary gland tumors, midline
branchial cysts, thyroglossal duct cysts without thyroid
tissue, epidermal and sebaceous cysts, hemangioma, ad-
enoma, fibroma, and lipoma [13,35].
Although asymptomatic and euthyroid patients do not
require any treatment, they should be followed up and
evaluated for any complications. Patients with high TSH
levels with swelling should undergo replacement therapy
with thyroid hormone, which can produce a slowreduction in the size of the mass [5,34]. When medical
treatment fails or evidence of obstructive symptoms, he-
morrhage, or suspicion of malignancy is present, then sur-
gery should be considered [5,34].
The three herein-described cases observed in the last
10 years are interesting because each has its own features
regarding the possible localization and clinical pattern of
ectopic thyroid tissue. The tongue is the most frequent ec-
topic location of the thyroid gland [36]. Lingual thyroid
tissue develops in 1 of 100,000 individuals; however, the
true incidence is unknown because many patients are
asymptomatic until later in life or do not present for med-
ical treatment [14,37,38]. The diagnosis is usually made as
a result of the incidental discovery of a mass on the back
of the tongue in an asymptomatic patient. The mass may
enlarge and cause dysphagia, dysphonia, dyspnea, or a
sensation of choking [39]. Hypothyroidism is often present
and may cause the mass to enlarge and become sympto-
matic; however, hyperthyroidism is very unusual [19].
Case 1 involved a 45-year-old Caucasian woman with a
history of lingual thyroid that caused dysphagia, dys-
phonia, dyspnea, and a sensation of choking. The lingual
thyroid tissue was located at the base of the tongue and
occupied the entire oropharyngeal space with the ex-
ception of a small portion. For these reasons, the patient
underwent surgical treatment and subsequent medical
thyroid hormone replacement therapy. Interestingly, a
small node of parathyroid tissue was found within the sur-
gical specimen. This represents the most common clinical
situation reported in the literature because the persistence
of the thyroglossal duct is more frequent while the pres-
ence of thyroid tissue within the cyst is very rare.
In Case 2, sublingual ectopic thyroid tissue was found at
a midline position above the hyoid bone. Hypothyroidism
is commonly present in such patients because of the
Adelchi et al. BMC Research Notes 2014, 7:790 Page 5 of 6
http://www.biomedcentral.com/1756-0500/7/790absence or hypofunction of the normal thyroid gland in
most instances. An enlarging mass commonly develops
during infancy, childhood, or later life. Such masses are
often mistaken for thyroglossal duct cysts because they
are usually located in the same anatomic position [19,40].
Sublingual ectopic thyroid generally occurs along the
midline; its presence lateral to the midline is rare. In the
present study, we observed a patient with ectopic thyroid
tissue located in the right submandibular gland; the thy-
roid gland was in its normal site, but was hypofunctional.
An ectopic thyroid gland in the submandibular gland and
intratracheal regions is also very rare [16,41]. The patient
presented to us due to a submandibular swelling. Her
medical history included treatment for chronic thyroiditis
with hypothyroidism. Surgical intervention was performed
according to the patient’s test results and clinical history,
and good outcome was obtained.
Case 3 involved a patient with a history of a thyroglos-
sal duct cyst complicated by a fistula. Incomplete atro-
phy of the thyroglossal tract or retained epithelial cysts
provide the basis for thyroglossal duct cyst development.
These cysts are the most common anomalies of thyroid
development seen in clinical practice [42]. Most appear
in early childhood, while the rest become apparent only
after the age of 30 years [43]. A thyroglossal remnant
may take the form of a cyst, tract or duct, fistula, or ec-
topic thyroid tissue within a cyst or duct. In the present
case, recurrent infection necessitated surgery. The pecu-
liarity of this case lies in the rarity of the thyroid tissue
within the intracystic specimen.
Conclusions
Lingual, sublingual, and submandibular with prela-
ryngeal ectopic thyroid tissue are rare developmental
anomalies of the thyroid gland. Evaluation of the diffe-
rential diagnoses, including lymphangioma, minor sali-
vary gland tumors, midline branchial cysts, thyroglossal
cyst duct (without thyroid tissue), epidermal and seba-
ceous cysts, angioma, adenoma, fibroma, and lipoma, is
an important step in patient evaluation. Treatment may
be conservative with substitutive hormone treatment in
patients with mild symptoms, while surgery seems to be
the most appropriate treatment for patients showing
clinical signs of upper airway obstruction or with a
lesion showing signs of infection or malignant dege-
neration. In spite of its rarity, ectopic thyroid tissue is a
pathological condition that must always be kept in mind
in patients with oropharyngeal and neck swelling.
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